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PHARMACEUTICAL FORMULATION COMPRISING AZITHROMYCIN MONOHYDRATE 

The present invention concerns pharmaceutical orally administrate compositions 
comprising a compound of formula 




characterized in that the compound of formula I is stabilized in the form of a monohydrate. 
A compound of formula I is known as an antibacterial effective ingredient under the INN 
azithromycin and is described e.g. in The Merck Index, 1 1 th edition, item 928, page 146. 
Crystalline azithromycin is known to form solvates such as hydrates, e.g. a dihydrate or a 
monohydrate. Even though the hydrates of azithromycin do not need to contain a 
stoichiometric amount of water they can be characterized and distinguished, e.g. by their 
characteristic powder X-Ray diffraction spectra, as it is described for instance in EP-A- 
984020 or EP-A-941999. 

It is known that azithromycin in the form of a monohydrate may be unstable and may contain 
undesired degradation products when set out to normal air humidity conditions. 
WO 02/42315 discloses a process for the production of azithromycin in the form of 
a monohydrate which may maintain its crystalline structure shown by its characteristic X-ray 
powder diffraction pattern during long-term storage, e.g. for at least 2 weeks under normal 
air and/or humidity conditions. The stable monohydrate form of azithromycin is described to 
have a stable water content from 4.0% to 6.5% (w/w) of water. If the water content is out of 
that range, the crystalline structure including the form of solvation of azithromycin may not 
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be stable and may degrade and/or be converted into undesired different forms, e.g. a 
dihydrate or an anhydride. 

The aim of the present invention is to provide a pharmaceutical orally administrate 
composition comprising azithromycin wherein said azithromycin is stabilized in the form of a 
monohydrate. The monohydrate of azithromycin may be obtained according to a process as 
described in WO01/00640 or in WO 02/42315 and can be characterized, e.g. by X-ray 
diffractometry or by IR-spectroscopy, e.g. as referenced in EP-A-984020. 
Stabilization of the crystalline structure of azithromycin in the form of a monohydrate can be 
achieved by adjusting the water content in a pharmaceutical orally administrable formulation 
in order to maintain a water content of the azithromycin of not less than 4% and not 
exceeding 6.5% based on the weight of azithromycin. If not otherwise stated herein, water 
content is determined according to the method of Karl Fischer. 

The water content of the pharmaceutical orally administrable composition may be adjusted 
by using auxiliaries with defined water content 

A pharmaceutical orally administrable composition includes any final dosage form of 
azithromycin for oral administration, such as a dosage form that is ready for direct oral 
administration to an individual in need thereof. 

In one particular aspect of the present invention the orally administrable composition is a 
capsule or a tablet, e.g. a film coated tablet. A capsule or a tablet may be prepared 
analogously, e.g. according to known methods as conventional, e.g. by direct compression, 
dry granulation or wet granulation, provided that the water content Is in the range of about 
4% to about 8% (w/w) based on the total weight of the composition during the whole 
process. A tablet may be coated, e.g. by a film or a coating analogously, e.g. according to 
methods as conventional. A tablet according to the present invention may comprise in 
addition to azithromycin pharmaceutical^ acceptable auxiliaries as conventional, such as 
fillers, binders, thickeners, lubricants, glidants, disintegrants, flavoring agents, taste masking 
agents etc. A tablet or capsule may comprise an amount of azithromycin in the form of a 
monohydrate corresponding to an amount of azithromycin as conventional, e.g. from 100 mg 
to 1000 mg per tablet 

Suitable coating materials include those materials conventionally used in coating tablets, 
granules and the like. In particular, coating materials suitable for use in the practice of the 
invention include but are not limited to water-soluble polymer coating materials, such as 
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cellulose derivatives, e.g. hydroxypropylmethylcellulose (e.g. Opadry), or conventional sugar 
coatings. The coating may additionally comprise flavoring and/or coloring agents. 

Suitable lubricants or glidants includes but are not limited to alkali- or earth alkaline salts of 
stearic add and talcum. Suitable fillers and binders includes but are not limited to sugars, 
celluloses, cellulose derivatives, polyvinylpyrrolidones, starches, starch derivatives. Suitable 
disintegrants includes but are not limited to starches and modified starches, silica. 
Suitable thickeners include but are not limited to polysaccharides, starches, starch 
derivatives and cellulose derivatives. 

It has been found that the azithromycin can be stabilized in the form of a monohydrate by 
maintaining a certain degree of humidity within the pharmaceutical orally administrate 
composition during the whole process of preparing it. Therefore, a further aspect of the 
present Invention is a tablet or a capsule comprising azithromycin in the form of a 
monohydrate wherein the water content is in a range from about 4.0%, preferably from about 
4.5%, to about 8%, preferably to about 6.5% (w/w) based on the total weight of the 
composition. 

In another aspect the present invention provides a process for preparing a tablet or a 
capsule comprising azithromycin in the form of a monohydrate wherein all steps are carried 
out under the provision that the water content of the mixture of active ingredient with 
auxiliaries is in the range of about 4% to about 8% (w/w) of water. 

In another aspect of the present invention the orally administrable composition is a solid that 
is dissolved or suspended to obtain a solution or suspension for oral administration, e.g. a 
powder or a granulate. In addition to azithromycin, conventional pharmaceutical^ auxiliaries 
such as filler, binders, taste masking agents, lubricants, glidants etc. may be present. 
Preferably, a powder for an oral suspension comprises from 77% to 98.5 % (w/w) of 
auxiliaries, including a sugar and from 1% to 20% (w/w) of azithromycin in the form of a 
monohydrate and has a water content from 0.5% to 3% (w/w) based on the total weight of 
the composition. 

A granulate or a powder for an oral solution or suspension according to the present invention 
may be prepared analogously, e.g. according to a process as conventional, e.g. dry 
blending, provided that the water content is always within the range of 0.5% to 3% (w/w) of 
water based on the total weight of the granules or powder. 
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A particular aspect of the present invention is a granulate or powder for an oral suspension 
or solution comprising azithromycin in the form of a monohydrate wherein the water content 
is in a range from 0.5%, preferably from 0.6% to 3%, preferably to 2.5% (w/w) based on the 
total weight of the composition. Thus, a further aspect of the present invention is a process 
for preparing a granulate or a powder for an orally administrable suspension or solution 
comprising azithromycin in the form of a monohydrate wherein all steps are carried out 
under the provision that the water content of the mixture of active ingredient with auxiliaries 
is in the range from 0.5% to 3% (w/w) of water 

The applied energy and/or the drying temperature have to be adjusted in the processes of 
the present invention to ensure that the water content of the compositions or of the mixtures 
for preparing the compositions remain in the ranges specified above. 

Azithromycin in other crystalline forms, e.g. in the form of a dihydrate or in the form of an 
anhydride are substantially absent in the pharmaceutical orally administrable compositions of 
the present invention. 

The crystalline structure of azithromycin, i.e. in the form of a monohydrate, has a 
considerable long-term stability in a pharmaceutical orally administrable composition 
according to the present invention. There is substantially no degradation in a composition 
according to the present invention. After at least 2 weeks, e.g. 4 or 6 weeks, under room 
temperature and humidity conditions such as 70% to 80% relative air humidity, the 
degradation of azithromycin in the form of a monohydrate is less than 2%, e.g. 0% to 1.8% 
based on the weight of azithromycin in the form of a monohydrate initially present. 

The following Example illustrates the present invention but shall not be interpreted to limit it. 
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Examples 

Example 1: 

The compounds of table 1 are mixed. Approximately 50 kg of water are added. The 
moistened mixture is compressed into tablet cores with an average weight of 850 mg. The 
tablet cores are coated with 1 8 mg Opadry AMB OY-B-28920 per each core by spraying a , 
Table 1: compounds for preparing tablet cores 



component 


quantity per batch of 100000 
units [kg] 


azithromydne monohydrate 


51,2 


microcrystalline cellulose 


6.0 


(Avicel pH 102) 




pregelatinised starch 


20.2 


(Starch 1500) 




sodium starch glycolate 


4.2 


(Primojel) 




colloidal silica, anhydrous 


10 


(Aerosil 200) 




sodium lauryl sulfate 


0.3 


magnesium stearate 


2.1 
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Claims 

1 . A pharmaceutical orally administrate composition comprising azithromycin 
characterized in that the azithromycin is stabilized in the form of a monohydrate. 

2. A composition according to daim 1 wherein the pharmaceutical composition is a tablet. 

3. A composition according to claim 2 wherein the total water content is in the range from 
4% to 8% based on total weight of the composition. 

4. A composition according to daim 1 wherein the pharmaceutical composition is a powder 
for oral suspension. 

5. A composition according to daim 4 wherein the total water content is in the range from 
0.5% to 3% based on total weight of the composition. 

6. A process for preparing a tablet or a capsule comprising azithromycin in the form of a 
monohydrate wherein all steps are carried out under the provision that the water content 
of the mixture of active ingredient with auxiliaries is in the range of 4% to 8% (w/w) of 
water. 

7. A process for preparing a granulate or a powder for an orally administrable suspension 
or solution comprising azithromycin in the form of a monohydrate wherein all steps are 
carried out under the provision that the water content of the mixture of active Ingredient 
with auxiliaries is in the range from 0.5% to 3% <wA/v) of water. 



INTERNATIONAL SEARCH REPORT 


intemal^Hl Application No 




PCT/EP 03/11495 



A. CLASSIFICATION OF SUBJECT 

IPC 7 A61K31/7048 



According tqjnter national Patent Classification (IPC) or to both national classlficallon and IPC 
P. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by dassificalion symbols) 



Documentalion searched other than minimiim documentalion to the extern that such documents are included In the fields searched 



Electronic data base consulted during the international search {name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, BIOSIS, EMBASE, SCISEARCH, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with Indication, where appropriate, of the relevant passages 


Relevanl lo claim No. 


E 


W0 2004 000865 A (RANEBURGER JOHANNES 
;SCHWARZ FRAN2 XAVER (AT); SAND0Z AS (AT)) 
31 December 2003 (2003-12-31) 
claims; example 1 


4-7 


X 


W0 02 42315 A (LUDESCHER JOHANNES ; GARCIA 
RAFAEL (ES); BIOCHEMIE SA (ES); DIAG0 J) 
30 May 2002 (2002-05-30) 
cited in the application 
claim 4 


1-7 


X 


WO 01 00640 A (LUDESCHER JOHANNES ;GARCIA 
RAFAEL (ES); BIOCHEMIE SA (ES); DIAGO J) 
4 January 2001 (2001-01-04) 
cited in the application 
.claims 8,17 

-/- 


1-7 


[")(] Further documents are ttsled m the conllnuatlon of box C. 


|X ] Patenl family members are listed in annex. 


• Special categories of cited documents : 

TV document defining the general slate o! (he art which Is not 
considered lo be of particular relevance 

earlier document bul published on or after the internatfonal 
fifing date 

"L* document which may throw doubts on priority claimta) or 
which ts ched to establish the publication dale of another 
cttafon or other special reason (as specified) 

'0* document referring to an oral disclosure, use. exhibition or 
other means 

*P" document published prior to 1 he International filing date but 
later than the priority date ctatmed 


T later document published after the International filing date 
orpriorty dale and not In conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; ihe claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed Invention 
cannot be considered lo Involve an Inventive step when Ihe 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 


Date of the actual completion of (he irrternalionai search 


Dare of maflm&of the mtemaiicnai search report 


10 February 2004 


20/02/2004 




Name and mailing address of the ISA 

European Patent Office. P.B. 5a 18 Patenuaan 2 
NL - 2260 HV Rijswijk 
Tel. (♦31-70) 340-2040, Tx. 31 651 apo nl, 
Fax: (+31-70)340-3016 


Authorized officer 

Frlederfch, M 



Form PC7/ISW210 (wcond eheel) (Jut/ 1992) 



INTERNATIONAL SEARCH REPORT 



lntema\Ssl Application No 

PCT/EP 03/11495 



C(Contlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Calagory * Citation o» documenl, will) imtcation.where appropriate, ot Ine relevant passages 



Relevant lo claim No. 



WO 02 10181 A (BANON PARDO GABRIEL ;6ELPI 
VINTRO JOSE MARIA (ES); SINT QUIMICA SA) 
7 February 2002 (2002-02-07) 
claim 11 

RU 2 188 018 C (NESTERUK VLADIMIR 

VIKT0R0VICH;0KUN KOV STAN I SLAV 

ALEKSEEVICH; SYR0V KI) 

27 August 2002 (2002-08-27) 

abstract 



1-7 



1-7 



Fofm PCT/tSA/210 (cmtnuittcn oJ second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family member* 



PCT/EP 03/11495 



Patent document 
cited in search report 



Publication 
date 



Patent family 
memberfs) 



Publication 
date 



WO 2004000865 


A 


31- 


-12-2003 


WO 


2004000865 Al 


31-12-2003 


tin f\ o/i oii c 


A 

A 


30- 


•05-2002 


A I I 

All 


2189502 A 


03-06-2002 










n A 

CA 


2429639 Al 


30-05-2002 










cz 


20031439 A3 


15-10-2003 










EE 


200300255 A 


15-08-2003 










WO 


0242315 A2 


30-05-2002 










EP 


1339730 A2 


03-09-2003 










Mil 

HU 


0302099 A2 


28-10-2003 










NO 


20032371 A 


10-07-2003 










SK 


6352003 A3 


04-11-2003 


wu UlUUO^U 


A 


gq- 




All 


conn / r\A a 

5820400 A 


31-01-2001 










wo 


0100640 Al 


04-01-2001 










EP 


1189915 Al 


27-03-2002 










HR 


20010956 Al 


31-08-2003 










JP 


2003503417 T 


28-01-2003 


W0 0210181 


A 


07- 


-02-2002 


ES 


2172417 Al 


16-09-2002 










AU 


7269501 A 


13-02-2002 










W0 


0210181 Al 


07-02-2002 


RU 2188018 


C 


27- 


-08-2002 


RU 


2188018 C2 


27-08-2002 



Form PCT/ISA/210 (patent larnity annex) (Jul* 1992) 



